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Ever since assuming the ritual of writing Annual Reports, some 
twenty years ago, we have accented growth or the need for growth. 
From a few rooms with a staff of a half dozen investigators we now 
have a full floor committed to research and our staff is several fold 
that of two decades ago. Our budget has risen to heights that would 
have seemed incredible then. The theme has been growth because 
that is the conventional sign of progress and because that has pre¬ 
sented our most pressing problems. 

Yet we fear that the things we have emphasized, at least the 
tangible things, will be interpreted as our idea of real growth. We 
have no such illusion. The really important things are less obvious. 
They comprise contributions to the background of knowledge, in¬ 
fluence on potential investigators or practitioners, and stimulation 
of students and associates, but all these are as difficult to represent 
in an Annual Report as they are elusive to evaluate in precise terms. 

A growth-related question which we have often pondered is: 
How large should an eye research laboratory be? We have no pat 
answer but we do know that the problems in the science of oph¬ 
thalmology and in ophthalmic disease are immeasurably great. So 
long as we have investigators with the competence and enthusiasm 
to devote their lives to dispelling our ignorance and so long as we 
have benefactors willing to provide reasonable means of support, 
we believe there should be no arbitrary limit placed on growth. It 
is when the two get out of balance that we have cause for worry. 
We have only small-sized worries and we continue to grow. 

RESEARCH ACTIVITIES 

Glaucoma and Intraocular Fluid Dynamics 

For many years research on glaucoma has been closely allied in 
our institution to the clinical problems of glaucoma. For at least 
25 years Dr. Paul Chandler has been chief mentor in this field. 
He has been largely responsible for the development of the Glau¬ 
coma Consultation Service as an outgrowth of the Howe Labora¬ 
tory, and almost daily he has come to the laboratory to confer with 
Dr. Grant on problems of glaucoma. Out of these conferences 
has come a book by Drs. Chandler and Grant recording the clinical 
concepts and practices which have developed during these years. 


The book, “Lectures on Glaucoma,” provides practical advice to 
students and practitioners of ophthalmology on the recognition and 
management of glaucoma in its various forms, both in adults and 
in children. It should be regarded as a sort of progress report, since 
both authors confidently believe that research on glaucoma will 
surely, before long, bring further clarification of the fundamental 
concepts and improvement in the treatment. 

In the clinical research on glaucoma carried out under Dr. 
Grant’s supervision, an important part is performed by postgrad¬ 
uate research fellows attached to the Glaucoma Consultation Serv¬ 
ice. During the first half of this year this position was held by 
Dr. Roland H. Houle, and during the second half by Dr. Thomas 
Hutchinson. One of the subjects under continuing investigation 
has been the lowering of the pressure in the eyes of glaucomatous 
patients by alcohol. The purpose of this study has been to learn 
more about fundamental mechanisms of control of intraocular 
pressure, rather than to consider alcohol as a therapeutic agent. 
Dr. Houle has confirmed that a single oral dose of alcohol can lower 
the pressure for several hours, as reported by Dr. Peczon in last 
years report. Going further, with the help of patients who volun¬ 
teered their cooperation in these studies, Dr. Houle has now deter¬ 
mined that continuing administration of alcohol for a longer period 
can extend the duration of pressure-lowering even beyond the dura¬ 
tion of the diuretic effect of the alcohol. 

One of the mechanisms which Dr. Houle has had under con¬ 
sideration to explain the lowering of pressure implicates a selective 
and well-recognized suppressant effect of alcohol on the anti¬ 
diuretic hormone of the pituitary, which may induce general de¬ 
hydration. In support of this possibility, Dr. Houle has found that 
the influence of alcohol on the intraocular pressure in glaucoma 
can be partially blocked by administering an extra supply of the 
anti-diuretic hormone. As a corollary to this observation, he has 
also been examining the response of intraocular pressure to alcohol 
in patients who have a pathologic deficiency of this hormone, but 
these studies are not yet complete. 

Dr. Houle has also attempted to ascertain whether alcohol may 
exert its pressure-lowering influence by an action directly on the 
eye, but solutions of alcohol as strong as the eye can tolerate on its 
outer surface have caused no decrease in pressure. 
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Ophthalmic residents of the Infirmary occasionally take advan¬ 
tage of an opportunity to carry out some clinical research during 
their assignment to the Glaucoma Consultation Service while 
learning proper care of glaucomatous patients. Dr. Ernst Meyer 
in this capacity has evaluated the influence of a contraceptive hor¬ 
mone pill, known as Enovid, on the intraocular pressure in glau¬ 
coma, and has found it to have a usefully beneficial effect. Dr. 
Meyer undertook the evaluation on the basis of knowledge that 
the intraocular pressure is influenced by pregnancy, by phases of 
the menstrual cycle, and by certain of the sex hormones which 
have been administered experimentally. His results in the study 
of the commercial hormone pill which is now in very widespread 
use have two main points of practical significance: one is to relieve 
patients and their physicians of concern regarding possible un¬ 
wanted effects of the pill in the presence of glaucoma; the other 
is to bring attention to a potential additional means for treating 
glaucoma in patients who are not responding adequately to the 
standard antiglaucoma medications. 

In the laboratory, Dr. Brubaker, in association with Dr. Kupfer, 
has investigated what is known as pseudofacility. Pseudofacility 
has been defined as the decrease in net inflow into the eye which 
occurs when the intraocular pressure is elevated. Dr. Brubaker has 
indirectly evaluated pseudofacility in rhesus monkeys under deep 
anesthesia by means of quantitative aqueous perfusion of the eyes 
with and without artificial elevation of the pressure in the venous 
circulation of the head. Pseudofacility has been calculated from 
the relationship between two steady-state conditions. In these cir¬ 
cumstances it constituted approximately one-third of the total. This 
is a step toward evaluated pseudofacility in man. The next step 
experimentally may be to see what effect drugs such as pilocarpine 
and acetzolamide may have on it. 

Histopathology 

Study of the normal and pathological retina continues to be one 
of the prime interests of Dr. Kuwabara and Dr. Cogan. The patho¬ 
genesis of diabetic retinopathy has been found to be associated 
with a specific vulnerability of mural cells in the capillaries and 
thereby formation of shunt vessels. The senile and ischemic vas¬ 
cular changes, on the other hand, have been found to be associated 
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with preferential loss of endothelial cells. Initially the nuclei dis¬ 
appear while the cytoplasm remains intact. Later when the en¬ 
dothelium disappears entirely, the capillary lumina become filled 
by an ingrowth of Muller cells. These age-related changes in the 
retina were presented by Dr. Kuwabara this past year in a Sym¬ 
posium on Vascular Disorders of the Eye held at San Francisco. 

New methods of tissue fixation for electron microscopy, especially 
the use of glutaraldehyde, have permitted better identification of 
Muller cells and recognition of ultrastructural details in the retinal 
neurones. Dr. Kuwabara is embarked on a long-term study of the 
relationship between these glial and nervous cells of the retina 
and of their anatomic connections at the synapses. 

With the improved technique of electron microscopy, a new 
component, the microtubule, has been found to be abundantly 
present in retinal neurones. The tubules, measuring approxi¬ 
mately 200 A° in diameter, form fascicles that constitute much of 
the bulk of the neuronal processes. In the paranuclear region they 
either disappear or become less regularly arranged. The function 
of these microtubules is not known but their morphology is now 
clear. A preliminary report of the findings was presented by Dr. 
Kuwabara at the 8th International Congress of Anatomists in Wies¬ 
baden, Germany. 

The cornea has also been subjected to combined studies by 
electron and light microscopy with special emphasis on wound 
healing. The corneal ground substance, heretofore believed to be 
a homogenous, amorphous fluid, was found to contain many fine 
fibrils continuous with the stromal cells. The amount and distribu¬ 
tion of these fibrils varied greatly after injury or other deviations 
from the normal. The epithelial sliding phenomenon which fol¬ 
lows corneal abrasions and serves importantly in corneal wound 
healing was subjected to various enzyme poisons. Only iodoacetate 
caused a significant inhibition. 

The fine structure of uveal melanoma cells has now been ex¬ 
amined electron microscopically in a series of 12 cases by Dr. Kroll 
with the aim of detecting degrees of malignancy. The cells of 
the more benign tumors showed attachments to each other by 
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desmosomes and contained predominantly free ribosomes within 
their cytoplasm, whereas the cells of the more malignant tumors 
showed no intercellular attachments and contained ribosomes that 
were free and ribosomes that were bound to membranes. 

Other investigations correlating light and electron microscopy 
include: ocular muscles in the normal and dysthyroid state (Dr. 
Kroll); microanatomy of iris innervation (Dr. Worthen); and 
movement of tracers across cell barriers in the eye and in the cen¬ 
tral nervous system (Drs. Kuwabara and Worthen). In addition 
Dr. Hprven, an International Fellow from the University of Oslo, 
has continued his studies on exfoliation of the lens capsule. 

The interesting ocular effects of i, 2 dichlorethane were investi¬ 
gated by Dr. Quevedo in conjunction with Dr. Kuwabara. This 
substance, variously used in the past as an anesthetic and lacquer 
solvent, has intrigued toxicologists and ophthalmic pathologists 
since it was found more than half a century ago to induce necrosis 
of corneal endothelium in dogs after inhalation. Foxes and other 
canine animals were also reported to develop corneal opacification 
after inhaling it but non-canine animals were allegedly unaffected. 
Dr. Quevedo found he could repeat the observation on dogs read¬ 
ily by intramuscular injection of the compound. Flat mounts of 
the corneal endothelium showed vacuolization as early as 3 hours 
after the injection and gross metamorphosis of the cells in 12 hours. 
Flealing began in 24 hours and was complete at 54 hours. Cats 
showed a similar necrosis of the endothelium but, unlike the dogs, 
they did not develop corneal opacity. With excessive doses the 
animals developed symptoms of central nervous system origin 
(ataxia and convulsions) and were found at necropsy to have ex¬ 
tensive liver necrosis. 

An entity which we have chosen to call Microcystic Dystrophy 
of the Corneal Epithelium was described for the first time this past 
year. Drs. Cogan, Donaldson, Kuwabara, and Dr. Don Marshall 
(Kalamazoo, Michigan) collaborated on a clinical and histological 
study of this condition which presents as discrete and evanescent 
opacities in the corneal epithelium. Microscopic examination showed 
the opacities to consist of tiny cysts containing cellular debris which 
is intermittently discharged onto the surface of the cornea. 
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Biochemistry 

Galactose cataracts have been Dr. Kinoshita’s model for sugar 
cataracts and the experimental analogs of diabetic cataracts in 
human beings. Out of these studies has come the sugar-alcohol, 
osmotic hypothesis of cataractogenesis. This past year Dr. Kino- 
shita, Dr. Hayman, and Mr. Merola have resolved some biochemi¬ 
cal changes in the early stages but much further study is necessary 
to account for the changes in the later stages. 

The cataracts are produced either in life by feeding galactose to 
rats or in the test tube by culturing rabbit lenses in a high galactose 
medium. The galactose-alcohol, dulcitol, accumulates maximally 
in the epithelium where the enzymes necessary for dulcitol forma¬ 
tion are chiefly present. With the osmotic imbalance the amino 
acid and potassium transport mechanisms, which others have found 
to occur in the epithelium, become altered as cataracts mature. 

Studies on protein synthesis in the lens have been carried out 
by Drs. Spector and Kinoshita. It is generally accepted that in 
animal tissues DNA-dependent-messenger-RNA synthesis must be 
maintained for the continued production of protein. The study 
on the lens has shown that actinomycin D, an antibiotic which in¬ 
hibits DNA-dependent-RNA synthesis, virtually stops this type of 
synthesis within four hours after the lens is exposed to it. However, 
after 30 hours in the presence of actinomycin a significant extent 
of protein synthesis resumes. In contrast to other tissues, there¬ 
fore, the lens contains a messenger RNA which is unusually stable. 
Furthermore, the findings suggest that when the nucleus and 
consequently the DNA is lost from a lens fiber the presence of a 
stable messenger RNA permits the continuation of protein syn¬ 
thesis. 

Dr. Spector has proceeded a step further in the elucidation of 
the protein synthetic mechanism of the lens. He has successfully 
isolated polyribosomes from calf lens by centrifugation in a sucrose- 
density gradient. These polyribosomes are the site of protein syn¬ 
thesis in the lens. Dr. Spector and Dr. Dorothy Travis (Ortho¬ 
pedic Research at the Massachusetts General Hospital) have shown 
by electron microscopy that these RNA particles are composed of 
a number of ribosomes strung together by long strands of messenger 
RNA. These strands average 12,000 A° in length. From the 
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length of the messenger RNA, it is possible to estimate the size 
of protein synthesized. It appears that these ribosomes are capable 
of synthesizing proteins with a molecular weight of 57,000. This 
is approximately the size of subunits of lens proteins determined by 
Dr. Spector and others. 

The clinical impression that some of the anticholinesterase drugs, 
used widely in the treatment of glaucoma, may cause cataracts has 
stimulated us to investigate the possible biochemical relationships. 
By means of a spectrophotometric technique, Dr. Michon has found 
a cholinesterase which seems limited to the surface membranes of 
the lens. Further localization is being attempted histochemically. 
Preliminary studies have indicated that the rabbit lens will become 
opaque with high doses of demecarium bromide (Humorsol) and 
that electrolyte imbalances in water and cation exchanges occur 
with lower doses in the presence of clear lenses. 

In the retina the major event of interest to the biochemist con¬ 
cerned with visual mechanisms is the conversion of vitamin A to 
the photosensitive pigments. One step in this process is the esterifi¬ 
cation of vitamin A by fatty acids. The metabolic origin of these 
fatty acids is not yet known but Dr. Futterman has found an active 
fatty acid synthesizing enzyme system in the supernatant fluid 
fraction of the tissue. This efficiently converts two of the six carbon 
atoms of citric acid to long chain fatty acid (laurate, 6%; myritate, 
30%; palmitate, 60%; stearate, 4%). Other supplements which 
have to be supplied for fatty acid synthesis include manganous 
ion, bicarbonate, isocitrate, coenzyme A, TPN and ATP. An 
apparently independent fatty acid synthesizing system is present 
in the retinal microsomes and is now being studied. 

Further information on the metabolism of vitamin A in the 
visual process is being explored by Dr. Gorn. The turnover of 
retinene in vitamin A deficient rats is being altered by various 
antimetabolites and the effect on vision recorded by electroreti- 
nography. 

Continuing a long term interest in fat metabolism in the cornea, 
Dr. Andrews has been able to demonstrate synthesis of cholesterol 
and of fatty acid from glucose by cells of the cornea. This appears 
to be effected by the cell microsomes and is believed to serve for 
metabolic turnover in cell membrane repair. 
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Neuro-ophthalmology and Neurophysiology 

The visual pathways present an open challenge for the applica¬ 
tion of medical electronics provided one has the requisite sophis¬ 
tication in the fields of ophthalmology and engineering. Dr. 
Fricker has such qualifications and has utilized them to design 
and assemble the equipment for detecting signals in the eye and 
in the brain resulting from flashes of light. The crucial instrument 
is a “Synchronous Detector” which measures the amplitude and 
phase angle and thereby the delay time of the electric impulse. 
Such measurements may reveal information of diagnostic signifi¬ 
cance. Preliminary observation on a series of normal persons and 
on patients with lesions of the visual pathways are promising. 

The ocular signals reflect the function of the entire retina 
whereas the signals reaching the brain reflect predominantly the 
function of the macula. The ocular signals are age-independent 
whereas the occipital signals show regular changes with age. Opaci¬ 
ties of the ocular media do not impose a significant hindrance to 
this type of measurement so that we may have an objective means 
of estimating macular function in patients with cataracts or corneal 
opacities which prevent the usual methods of macular evaluation. 
The method may also be employed in evaluating the visual func¬ 
tion of infants and animals where objective testing is required. 
But since this is a relatively new method of examination, its cali¬ 
bration will require laborious and cautious interpretation of a 
large number of subjects. 

Of the many neuro-ophthalmic problems with which we have 
had contact in the past few years, one of the most interesting has 
been unilateral internuclear ophthalmoplegia. Whereas bilateral 
internuclear ophthalmoplegia is a common manifestation of mul¬ 
tiple sclerosis, we have found that the unilateral variety almost 
always points to a vascular lesion. This observation received fur¬ 
ther confirmation this past year by the clinicopathologic study of 
a case by Drs. Kupfer and Cogan. Serial sections of the brain stem 
revealed a circumscribed infarct of one medial longitudinal fasci¬ 
culus homolateral to the side of the paralysis and just posterior to 
the third nerve nucleus. 

Another unique opportunity presented this past year to study 
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a condition which had not been previously known to have ocular 
manifestations. The condition, called Farber’s lipogranulomatosis, 
is a metabolic and so far invariably fatal disease of infants charac¬ 
terized by nodular masses of glycolipid overlying the joints, on 
the larynx and in various other tissues of the body. The patient 
whom we had an opportunity to study had perifoveal opacities 
somewhat similar to the “cherry-red” spot of Tay-Sachs disease. 
Histochemical investigation revealed a birefringent glycolipid in 
the ganglion cells that dissolved in most organic solvents but was 
not sudanophilic. This disease provides another instance in which 
the eye constitutes a site where the nature of a metabolic by-product 
is uniquely accessible for observation and identification. 

A neuro-ophthalmic entity to which we may have made a small 
contribution this past year is myasthenia gravis. This disease has 
the dubious distinction of being one of the most missed diagnoses 
in neuro-ophthalmology so that any sign alerting the clinician to 
the diagnosis has considerable value. One hitherto unreported 
sign is what we have called the “twitch reaction.” This may be 
manifest in movements of the lid and, occasionally, of the eye. In 
the former case it consists of momentary elevation of a ptotic lid 
on directing the gaze from a position of infraversion to the straight¬ 
ahead position. In the case of eye movements the twitch reaction 
consists of momentary jelly-like oscillations of the eye on changes 
of fixation. The twitch reaction is a frequent and highly charac¬ 
teristic manifestation of myasthenia. It was described this past 
year, together with a moving picture demonstration, by Dr. Cogan 
in an address to the Japanese Ophthalmological Society. 

In comparing the retinal blood pressures in the two eyes as part 
of a neuro-ophthalmic evaluation we have occasionally been called 
upon to assess the pressure in patients with glaucoma. What effect, 
if any, does inequality of the intraocular pressure have on the reti¬ 
nal blood pressure measurements? Drs. Goldstein, Peczon, and 
Cogan examined this question in twelve patients with unequal 
intraocular pressures making measurements before and after equal¬ 
izing the pressure in the two eyes. It appears that an elevated intra¬ 
ocular pressure gives an erroneously low reading of the diastolic 
blood pressure and must be taken into account in ophthalmodyna- 
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mometry of patients with glaucoma. The systolic pressure, how¬ 
ever, is unaffected. 

In their studies of the lateral geniculate body, Drs. Kupfer and 
Jack Downer (University College, London) have found a regular 
decrease in metabolic activity of this visual relay after interruption 
of the optic tract. This decrease begins about the fifth day after 
denervation. To their surprise they also found a burst of metabolic 
activity, evidenced by increased glucose oxidation, amino acid 
incorporation and DPNH-diaphorase enzyme activity, in the first 
24 hour period and an increase in the ribonucleic acid in the de- 
nervated geniculate neurones. These observations point to specific 
interactions of the optic nerve with the first processing station for 
visual information in the central nervous system. The initial change 
is now being further explored by electrophysiological and pharma¬ 
cological means. 

Immunology and Virology 

The failure of some corneal transplants to remain clear is now 
recognized to be an immunologic rejection similar to that under¬ 
lying the failure of transplants in other organs. From a research 
point of view the process in the cornea is particularly advantageous 
to study because of its accessibility for experimental observation 
and quantification. In last years Report we noted that Drs. Leibo- 
witz and Elliott had successfully prevented the rejection reaction 
in animals by intramuscular injection of the antimetabolite, 6-mer- 
captopurine, but this was effective only in doses that produced 
serious side effects. Experiments with a chemically related drug, 
Imuran, were similarly successful in suppressing the rejection 
reaction but this drug was also impractically toxic for prolonged 
use in the doses necessary to maintain clear corneas. Currently, 
laboratory investigations are being directed toward combining 
short-term administration of Imuran with long-term treatment by 
corticosteroids. 

Whereas the foregoing studies have the very practical purpose 
of obtaining clear corneal grafts, a more basic study is in progress 
on some of the pathogenetic factors in the immunologic reaction. 
Drs. Elliott and Leibowitz have induced standard immunogenic 
reactions in the cornea, and together with Dr. Martin Flax (Pathol- 
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ogy Department, Massachusetts General Hospital), they have in¬ 
vestigated the nature of the cellular infiltrate and of the immuno- 
logically competent cells at various time intervals after the sensi¬ 
tization. The aim is to identify the cells in the allergenic response 
and to differentiate them from other reactive cells in the inflamma¬ 
tory response. 

A number of problems relating to ocular virology have been ex¬ 
plored by Dr. Nesburn during his year of preclinical research and 
may be continued at the Infirmary if space can be found for a 
research laboratory on microbiology. The possibly virologic bases 
for several obscure ocular diseases were specifically investigated 
and the factors underlying the reactivation of herpetic keratitis 
were studied experimentally. Although the results are preliminary 
and not yet reportable, we are confident that this most recent adven¬ 
ture in microbiology will be productive. One needs only to recall 
that a similiar undertaking a few years ago led to the discovery 
of the practical usefulness of IDU for herpetic keratitis. 

Instrumentation 

Clinical photography has long been an important adjunct to the 
Laboratory’s research and teaching functions and Dr. Donaldson’s 
pioneering has led the field in three-dimensional, close-up photog¬ 
raphy of the anterior segments of the eye. Dr. Donaldson has now 
perfected a camera for stereoscopic photography of the fundus 
using a single flash exposure and a unique method for binocular 
focussing. This is the first camera which will take the two pictures 
of the stereoscopic pair simultaneously and obtain consistently good 
fundus photographs. With it Dr. Donaldson is assembling a series 
of stereoscopic illustrations of clinical conditions and hopes to have 
a photographic collection depicting the back of the eye that will 
parallel the collection he has accumulated over the years for the 
front of the eye. 

Another recent development is the construction of an instru¬ 
ment for the measurement of corneal thickness. Based on the split- 
ocular principle used in heliometers, this apparatus is attached to 
the standard biomicroscope and permits measurements with an 
accuracy of 1.3%. It can be used for either clear or cloudy corneas 
and should be useful in evaluating corneal disease. 

Under trial is a binocular hand ophthalmoscope that permits 


direct viewing of the fundus stereoscopically. This ophthalmoscope 
has the advantage over indirect ophthalmoscopes of being simpler 
for those accustomed to the direct method and of permitting greater 
magnification of the image. It has, however, definite limitations 
for examination of the fundus periphery. 

One further instrument developed by Dr. Donaldson is a head¬ 
lamp-magnifying-loop with light attached for examination of other¬ 
wise inaccessible cavities. This instrument provides an illumination 
that is practically co-axial with the viewing system. To date this 
new headlamp has been found most useful in the repair of blow-out 
fractures of the orbital floor where the surgery involves visualizing 
a relatively inaccessible area. 

A possible improvement in surgical removal of cataracts is sug¬ 
gested by a new cryoextraction probe developed by Drs. Brubaker 
and Worthen. Cryoextraction is currently a popular method of 
cataract removal by which the lens is made to adhere to an appli¬ 
cator through freezing. Several instruments have been described. 
The present one has the advantages of being small, light, and 
inexpensive. Its usefulness is being currently evaluated at the 
Infirmary. 


TEACHING AND TRAINING 

While the primary function of the Howe Laboratory is research, 
teaching functions are an indissociable part of it. There is, in fact, 
no clear separation between the two. The Laboratory staff partici¬ 
pates heavily in Harvard's postgraduate course on the basic sciences 
in ophthalmology, and to some extent in the undergraduate courses. 
But its greatest influence is at the individual level. About half the 
resident staff of the Infirmary spend one or more years in the Labo¬ 
ratory learning the techniques and critiques of research. In the 
summer months a few medical students and college students learn 
methods in ophthalmic biology and some return in subsequent 
years to participate in research projects. 

A host of visitors come to the Laboratory each year, mostly trav¬ 
elers who stop only a day or so but many have remained for several 
weeks to study Dr. Donaldson's photographic collection or to learn 
Dr. Kuwabara's technique of retinal digest preparations. One visit- 
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ing department head spent several weeks to gain experience before 
setting up a research facility in his own department. Another visi¬ 
tor, Dr. Hprven, from the University of Oslo is spending a year 
as an International Fellow in research and observation. Our doors 
are always open although the space inside is far from adequate. 

Ophthalmology’s first venture into programmed instruction was 
formalized this past year with a text on refraction prepared by Drs. 
Reinecke and Herm. The initial reaction to this form of teaching 
as tried out in several postgraduate courses has pointed up definite 
advantages. A similar text on strabismus is in preparation. 

ORGANIZATION AND SERVICE FUNCTIONS 

Growth in the coming year will require continuing adjustments. 
We have not yet succeeded in acquiring the additional space which 
we so urgently need. Yet we have grown to the point of bursting, 
and several of our staff are leaving or have left. Three are taking on 
the roles of department chairmen and three division heads. Dr. 
Friedman has become department chairman at Boston University. 
Dr. Kupfer will be department chairman at the University of 
Washington and Dr. Elliott department chairman at Vanderbilt 
University. Drs. Spector, Futterman, and Andrews will be in 
charge of the biochemistry divisions at Columbia University, the 
University of Washington, and Vanderbilt University, respectively. 
Dr. Richard Robb who has just finished his Laboratory-Infirmary 
traineeship is heading up the newly activated Department of Oph¬ 
thalmology at Boston’s Children’s Hospital Medical Center. Like 
the parent who faces the inevitable disruption of the family, we 
have mixed feelings. We take just pride in the offsprings’ accom¬ 
plishments but have concern for the necessary reorganization of 
the home. 

A substantial Center Grant has been awarded the Infirmary by 
the Public Health Service for development and integration of its 
clinical research in ophthalmology. Although this affects only a 
small part of the Laboratory directly it will have considerable in¬ 
direct effect. The Center Grant will support much of Dr. Donald¬ 
son’s activities and, it is hoped, relieve the Laboratory of some of 
its budgetary responsibilities in the strictly clinical sphere. 
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Under discussion but far from settled as yet is the possibility of 
establishing a Vision Information Center in conjunction with the 
Howe Library and Harvard’s Countway Library. The idea is part 
of the governmental plan to decentralize the National Library of 
Medicine. The aim of a Vision Information Center would be to 
apply the techniques of Medlars (Medical Literature Analysis and 
Retrieval System) to the field of ophthalmology and related science 
and to explore means for meeting the information explosion in the 
field of vision. Whether or not we have the competence and per¬ 
sonnel for such an operation and, if so, whether or not it would 
be wise for us to undertake it is presently sub judice. 

HONORS 

Dr. Jin Kinoshita was signally honored this past year as recipient 
of the Friedenwald Award. This annual award of the Association 
for Research in Ophthalmology is the top prize for ophthalmic in¬ 
vestigators. Dr. Kinoshita’s remarks on acceptance of the Award 
tell such an interesting and significant story on the way of an in¬ 
vestigator in ophthalmic research that we are enclosing the reprint 
with this Annual Report. 

Dr. Cogan was honored by being awarded the Howe medals of 
the American Ophthalmological Society and the American Medi¬ 
cal Association and by being the invited guest of the Japanese 
Ophthalmological Society. Honors are also due to Dr. Kuwabara 
who participated in the International Congress of Anatomists and 
to the other members of the Laboratory staff who were invited 
participants of less formal symposia and meetings. 

We may further note with reflected pride that Dr. Herbert 
Kaufman was cited this past year as one of the country’s Ten Out¬ 
standing Young Men by the United States Junior Chamber of 
Commerce. Dr. Kaufman is now Chief of Ophthalmology at the 
University of Florida but his remarkable discovery of IDU was 
made while he was a member of the Howe Laboratory and a resi¬ 
dent at the Massachusetts Eye and Ear Infirmary. 

BENEFACTIONS 

The Howe Laboratory has a host of friends who include research 
support in their annual philanthropies. Others give to the Labora- 
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tory intermittently and a few have established memorial funds in 
the modern manner. The cumulative worth of these unrestricted 
contributions are immeasurable, both in terms of what free money 
can do and in the less tangible implications of support. We are 
most grateful. 

We want to express especial gratitude this year for the benefi¬ 
cence of the late Carl E. Lilliestrand who, at the suggestion of his 
ophthalmologist, left a substantial part of his estate to the capital 
funds of the Laboratory. Funds such as these retain the name of 
the benefactor or the benefactors designee and guarantee a con¬ 
tinuing contribution to the cause of eye research. We know of no 
more humanitarian memorial. 

We are grateful to the Lions Clubs of Massachusetts which con¬ 
tributed generously to the improvement of our electron micro¬ 
scopic facilities. We are grateful to Research to Prevent Blindness, 
Inc., Alcon Corporation, Bausch and Lomb, and Genradco who 
gave us unrestricted monies to launch pilot studies and to absorb 
unanticipated expenses which are an inevitable part of expanding 
research. We are grateful to The Seeing Eye, Inc. which con¬ 
tributed generously to Harvard’s Department of Ophthalmology. 
We are grateful to the National Institutes of Health and the 
Atomic Energy Commission for their support of specific projects 
and of fellowships. And we have an especially warm feeling for 
the many individuals who have included the Howe Laboratory in 
their benefactions because they feel, as we do, that here the money 
will do the most good for the cause in which we are all interested. 


For General Expenses 


Individual benefactors 
Anonymous 
Mrs. Frank Atkins 
William P. Beetham, M.D. 
Harry E. Braconier, M.D. 

Mr. and Mrs. Herman C. Brier 
Robert J. Brockhurst, M.D. 
Estate of May Browne 
Julian F. Chisholm, M.D. 
Thomas G. Cogswell, M.D. 
Edward A. Cram ton, M.D. 
Thomas P. Cronin, M.D. 
Frederick H. Dickerman, M.D. 


William F. Donoghue, M.D. 
Edwin B. Dunphy, M.D. 
Charles W. Dyson, M.D. 
Mr. Irvin E. Erb 
Herbert Giller, M.D. 

Mr. T. P. Grosvenor 
Mrs. Ruth F. Hale 
Dr. Selma Hayman 
Kevin Hill, M.D. 

Miss Doris Hubbard 
Carl C. Johnson, M.D. 

Dr. and Mrs. Dewey Katz 
Herbert E. Kaufman, M.D. 
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Mr. Robert D. Kestnbaum 
Estate of Carl E. Lilliestrand 
Mrs. Alfred Meyer 
Henry A. Mosher, M.D. 

Irving L. Pavlo, M.D. 

Frank A. Perreten, M.D. 
Abraham Pollen, M.D. 

Marvin Posner, M.D. 

Marion C. Putnam, M.D. 

Mrs. G. L. Rein, Sr. 

Robert D. Reinecke, M.D. 
Benjamin Sachs, M.D. 

David H. Scott, M.D. 

Mr. Paul M. Steiner 
Garrett L. Sullivan, M.D. 
Franklin R. Webster, M.D. 

Chandler Fund 

Mr. Eugene F. Allen 
Associated Blind of Greater 
Brockton 

Mr. Alexander P. Beal 
Mr. William R. Cavicchi 
Paul A. Chandler, M.D. 

Mr. and Mrs. Edward V. 
French 

Mr. David H. Fulton 
Mr. and Mrs. David C. Lom¬ 
bard 

Miss Jean McLean Morron 

Ulmer Fund 

Mr. J. M. Ulmer 

Memorial Funds 

Leonard Brown 

Mrs. Leslie A. Rayen 

Christy Cogan 

Dr. and Mrs. David G. 
Cogan 

Mrs. F. Osborne Elliott 
Dr. and Mrs. Jin H. Kino- 
shita 

Dr. and Mrs. Carl Kupfer 
Toichiro Kuwabara, M.D. 
Earl S. Seale, M.D. 

Annie Freeto 

Mr. and Mrs. Ellsworth 
Andrews 


Mr. and Mrs. William J. 
Beckman 

Bedford Engineering Cor¬ 
poration 

BICO Associates 
Boston Insurance Company 
Mrs. Irving I. Bridgeo 
Mr. Willard E. Brigham 
Mr. and Mrs. Charles A. 
Burrell 

Mr. George Flint 
Mrs. Chester B. Freeto 
Mr. and Mrs. Arthur 
Goulart, Jr. 

Mr. and Mrs. Henry D. 
Hartigan 

Mr. and Mrs. George 
Hunter 

Mr. and Mrs. W. H. Irwin 
Mr. Becket Jones 
Mr. and Mrs. Harold N. 
Jones 

Mrs. Boyd Martin 
Mr. G. Romaine Miller 
Mr. and Mrs. Stanley 
Miller 

Mr. and Mrs. Charles 
Rogers, Jr. 

Mrs. Gladys Smith 
Mrs. H. F. Snyd er 
Zenith Products Company 

Myra D. Hubbard 
Miss Doris Hubbard 

Merrill J. King 

F. Denette Adams, M.D. 
American Board of Ophthal¬ 
mology 

American Optical Company 
Mrs. Sylvester J. Beach 
Peter Beck, M.D. 

Mr. Raymond A. Beckwith 
Mrs. Chauncey F. Bell 
Harry E. Braconier, M.D. 
Mr. and Mrs. A. Richard 
Brooks 

Dr. and Mrs. John R. Brooks 
Virgil G. Casten, M.D. 

Mrs. A. I. Charron 
David G. Cogan, M.D. 
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Mr. and Mrs. Paul L. 
Cumings 

Miss Mary E. Daley 
Winifred Lovering Dodge 
Edwin B. Dunphy, M.D. 

Dr. and Mrs. Mahlon T. 
Easton 

James I. Farrell, M.D. 

Mrs. Genevieve Foster 
Dr. and Mrs. Clifford C. 
Franseen 

Mrs. Whitney M. Frye 
Mr. and Mrs. Frederick B. 
Grant 

Warren D. Haley, M.D. 
Kevin Hill, M.D. 

Mr. and Mrs. R. C. 
Hodgkinson 

Mr. and Mrs. H. B. Homer 
Mr. and Mrs. Paul Ingraham 
Carl C. Johnson, M.D. 

Onni C. Kangas, M.D. 

Mrs. Carleton Knight 
Mrs. E. F. Lapham 
Mr. and Mrs. Charles D. 
Lawton 

Mrs. Frederick J. Leviseur 
Miss Germaine Lufbery 
Mr. Arthur H. Lynch 
Mrs. J. H. Lynch 
Charles H. MacLaughlin, 
M.D. 

Mrs. Eldon Macleod 
Dr. and Mrs. A. S. 
Macmillan 

Dr. and Mrs. David Mann 
Miss Margaret M. 

McDonough 
Henry A. Mosher, M.D. 
Muro Pharmacal Labora¬ 
tories 

Mr. and Mrs. Norman L. 
Nickerson 

Bertha Offenbach, M.D. 
George M. Olive, Jr., M.D. 


Brittain F. Payne, M.D. 

Mr. J. Melvin Ross 
Benjamin Sachs, M.D. 

Miss Dorothy B. Seccomb 
Miss Lea M. Stelzer 
Miss Ruth M. Tilton 
Mary Isabel Tompkins, M.D. 
Mr. and Mrs. C. H. Traver 
Hobart S. Van Nostrand, 
M.D. 

Mrs. Leslie M. Ware 
Olive and Ralph Wetmore 
Dr. and Mrs. Henry O. 

White 

Mrs. R. P. Young 

Laurance D. Redway, M.D. 
Mrs. Laurance D. Redway 

John E. Rines 

Mrs. John E. Rines 

Alcon Eye Research Foundation 
Bausch and Lomb Optical Com¬ 
pany 

Devonshire Associates 

Genradco Trust 

Harvard Medical Center, Inc. 

Harvard Radcliffe Combined 
Charities Drive 

Massachusetts Lions Eye Re¬ 
search Fund, Inc. 

Research to Prevent Blindness, 
Inc. 

The Seeing Eye, Inc. 

Max, Martha and Alfred M. 
Stern Fund 

The Frederick E. Weber Chari¬ 
ties Corporation 


For Specific Projects 


The Fight for Sight 

A study of retinitis pigmentosa in dogs 
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Milton Fund 

Development of disposable cryoextractor 

National Science Foundation 

Development of equipment for producing stereograms 

William FI. Reisner Foundation 

Electron microscopy of normal and pathologic human extraocular 
muscle 

Alfred P. Sloan Foundation 

Basic experimental studies in glaucoma 

U. S. Atomic Energy Commission 

The carbohydrate metabolism of ocular tissue 

U. S. Public Health Service 

General Research Support Grant 
Center Grant 

Ophthalmology Training Grants 
Electron microscopy of retinal dehydrogenases 
Metabolic histochemistry of the retina 
Pressure regulating mechanisms in glaucoma 
Research Career Development Award 
Experimental cataracts 
Lens protein and glutathione 
Lipid synthesis of non-adipose tissue 
Instrumentation in the field of ophthalmology 
Photographic recording of ophthalmic disease 
Control of intraocular pressure 

Projection of the human retina on the lateral geniculate nucleus 

Retinal metabolism 

Retinal microcirculation 

Ocular blood flow 

Corneal lipids 

Ocular hypersensitivity 


And finally, we are indebted to the following whose secretarial 
and technical help have been an essential backup for the effective 
operation of the Laboratory this past year: Margaret M. Acheson- 
Donato, Sarah R. Adams, Elisabeth L. Barrows, Inez M. Berry, 
Barbara D. Bridgman, Marion O. Cameron, Anne Chapman, Pris¬ 
cilla Cogan, Mary Jo Dangerfield, Marie Davenport, Helen A. 
Day, Claude Delise, Elias Dikmak, Kathryn Donaldson, Josephine 
Donohue, Cynthia R. Full, Jerome Glickman, Myra Y. Goldfarb, 
Ellen Goldsmith, Jean Grant, Jeffrey M. Grant, Nancy E. Hardy, 
Lizbeth Hermansson, Robert C. Kasabian, Roy G. Kidwell, John 
E. Kimura, Mary Klein, Elizabeth E. Knight, Roger C. Lancaster, 
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Irod Lindsey, Thomas P. Lloyd, Jr., Agnes Love, David W. Mac¬ 
Donald, Anna Marchurs, Carol McCune, Alva S. Mendels, Gloria 
J. Merola, Charles Mokeler, Werner Mueller, Jr., Judith Mumma, 
Setsuko S. Oak, Donna Marie O'Neil, John M. Parson, David G. 
Perkins, E. Joann Perkins, Wanda Pilarski, Peter Poulimenos, 
Mary L. Pruyn, James M. Rabb, Helen E. Rayen, Mireille Rever- 
din, Barbara E. Rosenberg, Marjorie E. Saunders, Vernon E. 
Schaller, Judith C. Schwerdt, Elaine Shamshak, Deanna Shapiro, 
Frances Shapiro, Malcolm W. Swan, Bill Tung, Cynthia Vanden 
Burg, Olga Wehm-Dalton, Suzanne M. Westerberg, Mary E. 
Wheeler, Billie-Louise G. Young. 

David G. Cogan, M.D. 

Director 
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PUBLICATIONS 


Cogan, D. G. 

Ophthalmic manifestations of bilateral non-occipital cerebral lesions. 
Brit. J. Ophthal. 49:281-297, June 1965. 

Myasthenia gravis. A review of the disease and a description of lid 
twitch as a characteristic sign. Arch. Ophthal. 74:217-221, 
August 1965. 

Letter about Japan. Arch. Ophthal. 74:294-296, August 1965. 

with Kuwabara, T.: Photoreceptive abiotrophy of the retina in the 
elkhound. Path. Vet. 2:101-128, 1965. 

with Donaldson, D. D., Kuwabara, T. and Marshall, D.: Micro- 
cystic dystrophy of the corneal epithelium. Trans. Amer. Ophthal. 
Soc. (1964) 62:213-225, 1965. 

Heredodegenerations of the retina. Chapter 3 of Neuro-ophthal¬ 
mology. Symposium of the University of Miami and the Bascom 
Palmer Eye Institute, Vol. II, edited by J. Lawton Smith. St. 
Louis, Mosby, 1965. Pp. 44-61. 

Editorials in the Archives of Ophthalmology: 

Alexia without agraphia, and the splenium. 73:2-3, January 
1965. 

London letter. 73:3, January 1965. 

Editorial help from the American Documentation Institute. 73: 
154, February 1965. 

Two views of choroidal angiosclerosis. 73:309, March 1965. 

Do oral contraceptives have neuro-ophthalmic complications? 73: 
461-462, April 1965. 

The curse of Babel. 73:609-610, May 1965. 

The AMA and the specialties. 73:763-764, June 1965. 
Current concepts of myasthenia gravis. 74:1-3, July 1965. 

Vale Vail. 74:3, July 1965. 

The good and bad of research support. 74:149-150, August 
1965. 

Chloroquin toxicity. 74:297, September 1965. 

Dislocated lenses and homocystinuria. 74:446-447, October 
1965. 

Reticular system. 74:593-594, November 1965. 

Association of University Professors in Ophthalmology. 74:740, 
December 1965. 

Donaldson, D. D. 

A new camera for stereoscopic fundus photography. Trans. Amer. 
Ophthal. Soc. (1964) 62:429-458, 1965. Also in: Arch. Oph¬ 
thal. 73:253-267, February 1965. 

Atlas of Eye Manifestations of Systemic Diseases. Published pri¬ 
vately, Boston, Massachusetts, 1965. 

Feature Photos in the Archives of Ophthalmology: 

Pediculosis ciliaris. 73:128-129, January 1965. 

Intralenticular foreign body. 73:268-269, February 1965. 
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Congenital sutural cataracts. 73:452-453, March 1965. 

Melanoma of the iris. 73:590-591, April 1965. 

Membranous conjunctivitis due to beta-hemolytic streptococcus. 
73:890-891, June 1965. 

Vitelliform degeneration of the maculae. 74:262-263, August 
1965. 

Congenital lamellar cataract. 74:426-427, September 1965. 
Drusen of the optic nerve head. 74:5 58-559, October 1965. 
Retinopathy with dermatomyositis. 74:704-705, November 1965. 
Cystinosis with extensive choroidal involvement. 74:868-869, 
December 1965. 

Elliott, J. H. 

with Leibowitz, H. M.: Corneal immune rings associated with 
heterograft injection. Arch. Ophthal. 73:519-527, April 1965. 

Friedman, E. 

with Smith, T. R.: Symposium: Macular diseases. Pathogenesis: 
Senile changes of the choriocapillaris of the posterior pole. Trans. 
Amer. Acad. Ophthal. Otolaryng. 69:652-661, July-Aug. 1965. 

with Oak, S. M.: Choroidal microcirculation in vivo. Bibl. Anat. 
(fasc. 7): 129-132, 1965. 

Futterman, S. 

Stoichiometry of retinal vitamin A metabolism during light-adapta¬ 
tion. Chapter in 1st International Symposium on the Biochemistry 
of the Retina, London, September 1964. Biochemistry of the 
Retina. Edited by C. N. Graymore, New York, Academic Press, 
pp. 16-21, 1965. 

Garcia, G. A. 

with Dale, D. C. and Roth, S. I.: Effect of calcium on parathyroid 
secretion. Endocrinology 77:725-730, October 1965. 

Goldstein, J. E. 

with Cogan, D. G.: Apraxia of lid opening. Arch. Ophthal. 73: 
155-159, February 1965. 

with Peczon, J. D. and Cogan, D. G.: Intraocular pressure and 
ophthalmodynamometry. Arch. Ophthal. 74:175-176, August 
1965. 

Grant, W. M. 

with Chandler, P. A. Lectures on Glaucoma. Philadelphia, Lea and 
Febiger, 1965. 

Hayashi, M. 

Histochemical demonstration of N-acetyl-beta-glucosaminidase em¬ 
ploying naphthol AS-BI N-acetyl-beta-glucosaminide as substrate. 
J. Histochem. Cytochem. 13:355-360, May-June 1965. 

Hayman, S. 

with Kinoshita, J. H.: Isolation and properties of lens aldose reduc¬ 
tase. J. Biol. Chem. 240:877-882, February 1965. 
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Jocson, V. L. 

with Grant, W. M.: Interconnections of blood vessels and aqueous 
vessels in human eyes. Arch. Ophthal. 73:707-720, May 1965. 

Kinoshita, J. H. 

with Merola, L. O. and Hayman, S.: Osmotic effects on the amino 
acid-concentrating mechanism in the rabbit lens. J. Biol. Chem. 
240:310-315, January 1965. 

Pathways of glucose metabolism in the lens. Invest. Ophthal. 4: 
619-628, August 1965. Also in: Symposium on the Lens, John 
E. Harris, Chairman. St. Louis. Mosby. 1965. pp. 243-252. 

Cataracts in galactosemia. The Jonas S. Friedenwald Memorial 
Lecture. Invest. Ophthal. 4:786-799, October 1965. 

Knox, D. L. 

with Young, G. F. and Dodge, P. R.: Necrotizing encephalitis and 
chorioretinitis in a young infant. Report of a case with rising 
herpes simplex antibody titers. Arch. Neurol. 13:15-24, July 
1965. 

Kroll, A. J. 

with Kuwabara, T.: Electron microscopy of uveal melanoma. A 
comparison of spindle and epithelioid cells. Arch. Ophthal. 73: 
378-386, March 1965. 

Kupfer, C. 

Open-angle glaucoma: An opportunity for early detection. JAMA 
Editorial 191:152, February 15, 1965. 

with Downer, J. L.: Changes in the level of RNA and DNA and 
DPNH-diaphorase activity in the lateral geniculate nucleus fol¬ 
lowing afferent denervation. Fed. Proc. 24:No. 2, March-April 
1965. 

The laminar pattern and distribution of cell size in the lateral 
geniculate nucleus of man. J. Neuropath. & Exp. Neurol. 24: 
645-652, October 1965. 

The distribution of cell size in the lateral geniculate nucleus of man 
following transneuronal cell atrophy. J. Neuropath. & Exp. 
Neurol. 24:653-661, October 1965. 

Kuwabara, T. 

with Harisijades, S. and Harisijades, B.: Histopathology of the 
cornea of the chick embryos inoculated with trachoma virus. 
Acta Medica Iugoslovica 17:346-351, 1963. 

with Carroll, J. M.: A classification of limbal epitheliomas. Arch. 
Ophthal. 73:545-551, April 1965. 

Some aspects of retinal metabolism revealed by histochemistry. Mul¬ 
ler cells in the pathological condition. Chapter in 1st Interna¬ 
tional Symposium on the Biochemistry of the Retina, London, 
September 1964. Biochemistry of the Retina. Edited by C. N. 
Graymore, New York, Academic Press, 1965, pp. 93-98. 

with Cogan, D. G.: Histochemistry of the retinal capillary. Second 
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International Congress of Histo- and Cytochemistry, Frankfurt/ 
Main, Germany, August 16-21, 1964, pp. 133-134. 
with Cogan, D. G.: Retinal vascular patterns. VII. Acellular 
change. Invest. Ophthal. 4:1049-1058, December 1965. 

Leibowitz, H. M. 

with Elliott, J. H.: Antimetabolite suppression of corneal hypersensi¬ 
tivity. Arch. Ophthal. 73:94-111, January 1965. 

with Elliott, J. H.: Antibody production in corneal hypersensitivity. 
Arch. Ophthal. 73:687-695, May 1965. 

with Elliott, J. H.: Further studies on the suppression of corneal 
hypersensitivity by antimetabolites. Arch. Ophthal. 74:835- 
840, December 1965. 

Peczon, J. D. 

with Grant, W. M.: Glaucoma, alcohol, and intraocular pressure. 
Arch. Ophthal. 73:495-501, April 1965. 

Effect of methyldopa on intraocular pressure in human eyes. Amer. 
J. Ophthal. 60:82-87, July 1965. 

Reinecke, R. D. 

Editorial: The medicine show. Arch. Ophthal. 73:310, March 
1965. 

with Herm, R. J.: Refraction, a Programmed Text. New York. 
Appleton-Century-Crof ts. 1965. 

Mistakes in refraction. Trans. Penn. Acad. Ophthal. Otolaryng. 
18:88, Fall 1965. 

Snyder, C. 

Our Ophthalmic Heritage. In the Archives of Ophthalmology: 
Young Doctor Osier and the road not taken. 73:124-127, Janu¬ 
ary 1965. 

The war of an aggrieved ophthalmologist. 73:295-297, Febru¬ 
ary 1965. 

Antonio Scarpa. 73:455-458, March 1965. 

The Rev. Mr. Goodrich and his visual problem. 73:587-589, 
April 1965. 

The Williams brothers and the roentgen ray. 73:749-752, May 
1965. 

Turberville of Salisbury, physician for the eyes. 73:897-900, 
June 1965. 

Mr. Mackenzie investigates green cataracts. 74:133-136, July 
1965. 

Sieur Francois Devoge’s tribute to Jacques Daviel. 74:277-279, 
August 1965. 

An operation designated “The Extirpation of the Eye.” 74:429- 
432, September 1965. 

“Dr. Albrecht von Graefe in Behrenstrasse Will Treat Free of 
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Charge the Eye Diseases of the Poor.” 74:545-548, October 
1965. 

Noguchia granulosis. 74:690-693, November 1965. 

Alois Glogar, Karl Braiier, and Eduard Konrad Zirm. 74:871- 
874, December 1965. 

Spector, A. 

with Kinoshita, J. H.: The effect of actinomycin D and puromycin 
upon RNA and protein metabolism in calf lens. Biochim. Biophys. 
Acta. 96:561-568, April 19, 1965. 

with Katz, E.: The deaggregation of bovine lens alpha-crystallin. 
J. Biol. Chem. 240:1979-1985, May 1965. 

The soluble proteins of the lens. Invest. Ophthal. 4:579-591, 
August 1965. Also in: Symposium on the Lens, Chairman, John 
E. Harris. St. Louis. Mosby. 1965. pp. 203-215. 

Stark, L. 

with Kupfer, C. and Young, L. R.: Physiology of the visual con¬ 
trol system. NASA CR-238. U. S. NASA 1-88, June 1965. 

Thoft, R. A. 

with Kinoshita, J. H.: The effect of calcium on rat lens permeability. 
Invest. Ophthal. 4:122-128, February 1965. 

with Kinoshita, J. H.: The rate of potassium exchange of the lens. 
Invest. Ophthal. 4:800-805, October 1965. 
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LECTURES 


Andrews, J. S. 

Inhibition of metabolism in isolated epithelial and stromal layers of 
the cornea. Second Conference on Ophthalmic Biochemistry, in 
Woods Hole, Massachusetts, June 24-28, 1965. 

Corneal metabolism. Postgraduate Course in Ophthalmology, Har¬ 
vard Medical School, September 7, 1965. 

Lipid synthesis in the bovine cornea. National Meeting Association 
for Research in Ophthalmology, in Chicago, Illinois, November 
n-14, 1965. 

Brubaker, R. F. 

Physiology of the aqueous humor. Postgraduate Course in Ophthal¬ 
mology, Harvard Medical School, September 24 and 29, 1965. 

Cogan, D. G. 

Neuro-ophthalmology Course, University of Miami, in Miami, Flor¬ 
ida, January 4-8, 1965: 

Heredodegenerative disease of the retina. 

Visual agnosias. 

Research on the eye. Lion Clubs, in Salem, Massachusetts, Feb¬ 
ruary 27, 1965. 

Some current problems in diabetes. Combined Clinic, Beth Israel 
Hospital, March 6, 1965. 

Bilateral cerebral lesions. Neurology Study Unit, Yale University, 
in New Haven, Connecticut, March 16, 1965. 

Observations on myasthenia gravis. Alumni Association of the Massa¬ 
chusetts Eye and Ear Infirmary, April 26, 1965. 

Myasthenia gravis. Japanese Ophthalmological Society, in Kuma¬ 
moto, Japan, April 19-21, 1965. 

Continuation Course in Ophthalmology, University of Minnesota, 
in Minneapolis, Minnesota, May 3-4, 1965: 

Ocular motor signs of cerebellar disease. 

Aberrant regeneration of the third nerve and allied phenomena. 

Ocular motor signs of extrapyramidal disease. 

Postgraduate Medical Assembly of Southern Texas, in Houston, 
Texas, July 12-14, 1965: 

Ocular signs of cerebellar disease. 

Aberrant regeneration of third nerve and allied phenomena. 

Ocular motor signs of extrapyramidal disease. 

Postgraduate Course in Ophthalmology, Harvard Medical School, 
October 5, 7, 12, 14, 1965: 

Nystagmus. 

Supranuclear connections of the ocular motor system. 

Visual symptoms of bilateral cerebral lesions. 

Ocular diabetic complications. American Medical Association Clin¬ 
ical Session in Ophthalmology, in Philadelphia, Pennsylvania, 
December 1, 1965. 

Morphology of the retina in the normal and diabetic eye. Sympo¬ 
sium on Microangiopathy of the Eye in Diabetes, in San Fran¬ 
cisco, California, December 2-4, 1965. 
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Donaldson, D. D. 

University of Arkansas, in Little Rock, Arkansas, January 29-30, 
1965: 

Gonioscopy. 

Corneal dystrophies. 

Neuro-oph thalmology. 

Diagnosis of some of the more common neuro-ophthalmological di¬ 
seases. Minnesota Academy of Ophthalmology and Otolaryngol¬ 
ogy, St. Louis Park Medical Center, in Minneapolis, Minnesota, 
February 12, 1965. 

Optical problems involved in television ophthalmoscopy. National 
Institutes of Health Meeting, in Bethesda, Maryland, February 
19, 1965. 

Anterior chamber angle. Connecticut State Medical Society, in Hart¬ 
ford, Connecticut, April 29, 1965. 

Monthly Clinical Conferences, New England Ophthalmological So¬ 
ciety, October 1964-April 1965. 

Ophthalmological changes associated with unusual systemic diseases. 
New York Society for Clinical Ophthalmology, in New York, 
New York, May 3, 1965. 

A new instrument for the determination of comeal thickness. Sec¬ 
ond Boston Conference on the Cornea, in Andover, Massachu¬ 
setts, May 7-8, 1965. 

The Wilmer Institute, Johns Hopkins Hospital, in Baltimore, Mary¬ 
land, May 14-15, 1965: 

Iris and ciliary body; tumors and cysts. 

Cataracts. 

Ocular injuries. 

Effects of non-ionizing radiation on the eye. Industrial Lecture, Har¬ 
vard Medical School, May 21, 1965. 

House Officer Lectures, Massachusetts Eye and Ear Infirmary: 
Trauma to orbit. July 8, 1965. 

Congenital and senile cataracts. August 5, 1965. 

Traumatic and systemic cataracts. August 10, 1965. 

Tumors of iris and ciliary body. September 23, 1965. 

Systemic diseases I. November 23, 1965. 

Systemic diseases II. November 30, 1965. 

Pathologic discs. December 28, 1965. 

External diseases of the eye. Series of lectures to the Lancaster 
Courses in Ophthalmology, in Waterville, Maine, July 19-22, 
1965. 

University of Pennsylvania, in Philadelphia, Pennsylvania, August 
18-19, 1965: 

Pathology in the anterior chamber. 

Recording of ocular disease photographically. 

Systemic diseases. 

Ocular changes in systemic disease. Lecture to the Third Year Class, 
Harvard Medical School, September 22, 1965. 

Lesions of the anterior chamber. Reading Eye, Ear, Nose and 
Throat Society Meeting, in Reading, Pennsylvania, October 20, 
1965. 
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Postgraduate Course in Ophthalmology, Harvard Medical School: 
Anterior chamber and iris tumors. October 26, 1965. 

Systemic diseases. October 29, 1965. 

Corneal dsytrophy. November 11, 1965. 

Techniques and diagnoses in gonioscopy. American Academy of 
Ophthalmology and Otolaryngology, in Chicago, Illinois, Novem¬ 
ber 15, 1965. 

Elliott, J. H. 

The suppression of experimental corneal hypersensitivity by anti¬ 
metabolites and x-irradiation. Immunology Seminars at Massa¬ 
chusetts General Hospital, February 5, 1965. 

Further studies on the suppression of comeal hypersensitivity with 
6-mercaptopurine. Eastern Section Meeting of Association for 
Research in Ophthalmology, in Baltimore, Maryland, March 18, 
1965. 

Sequential morphologic study of the limbal cellular infiltrate in 
experimental corneal hypersensitivity. Ocular Immunology and 
Microbiology Group, in New Orleans, Louisiana, April 6-7, 1965. 

External diseases of the eye. Resident Staff of Division of Ophthal¬ 
mology, Department of Surgery, Vanderbilt University School 
of Medicine, in Nashville, Tennessee, April 19, 1965. 

Ocular manifestations of antimalarial drugs. Nashville Academy of 
Ophthalmology and Otolaryngology, in Nashville, Tennessee, 
April 19, 1965. 

The cytological response to comeal sensitization. Massachusetts Eye 
and Ear Alumni Association, April 26, 1965. 

The cytological response to corneal sensitization. Second Boston Con¬ 
ference on the Cornea, in Andover, Massachusetts, May 8, 1965. 

Uveitis. Nurses’ Postgraduate Course at the Massachusetts Eye and 
Ear Infirmary, October 11, 1965. 

Postgraduate Course in Ophthalmology, Harvard Medical School: 
Uveitis, with special emphasis on pathology. December 2, 1965. 
Hypersensitivity of the uvea and lens; clinical and experimental. 
December 17, 1965. 

Fricker, S. J. 

Numerical measurements of evoked cortical responses. House Offi¬ 
cer Lecture, Massachusetts Eye and Ear Infirmary, January 12, 
1965. 

Measurement of photically induced retinal and occipital potentials. 
Massachusetts Eye and Ear Infirmary Alumni Association, April 
26, 1965. 

Electro-physiology of the visual system. Postgraduate Course in 
Ophthalmology, Harvard Medical School, September 25, 1965. 

A synchronous detector for use in clinical ophthalmology. 18th An¬ 
nual Conference on Engineering in Medicine and Biology, in 
Philadelphia, Pennsylvania, November 12, 1965. 

Friedman, E. 

Clinical and pathologic studies of lipoid globules in the posterior 
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choroid. Massachusetts Eye and Ear Infirmary Alumni Associa¬ 
tion, April 26, 1965. 

Futterman, S. 

Fatty acid synthesis by the retina. Second Conference on Ophthal¬ 
mic Biochemistry, in Woods Hole, Massachusetts, June 24-28, 
1965. 

Biochemistry of the retina. Postgraduate Course in Ophthalmology, 
Harvard Medical School, September 2, 1965. 

Goldstein, J. E. 

with Peczon, J.: Intraocular pressure and ophthalmodynamometry. 
New England Ophthalmological Society, March 17, 1965. 

Grant, W. M. 

Congenital glaucoma. House Officer Lecture, Massachusetts Eye 
and Ear Infirmary, September 21, 1965. 

Department of Pharmacology, Harvard Medical School, Second 
Year Class: 

Pharmacology of the eye. December 6, 1965. 

Laboratories. October 19 and November 2, 1965. 

Glaucoma. Postgraduate Course in Ophthalmology, Harvard Medi¬ 
cal School, November 16, 1965. 

Kinoshita, J. H. 

Discussion of the paper “Topical corticosteroids and galactose cata- 
racts” by Drs. E. Cotlier and B. Becker. Association for Re¬ 
search in Ophthalmology, in New York, New York, June 23, 
1965. 

Lens and cataracts. Postgraduate Course in Ophthalmology, Harvard 
Medical School, September 10, 1965. 

Discussion of the paper “Metabolic studies on the cold precipitable 
protein of the lens” by Dr. S. Lerman. Association for Research 
in Ophthalmology, in New York, New York, November 12, 1965. 

Kroll, A. J. 

Electron microscopy of uveal melanoma. Bascom Palmer Eye In¬ 
stitute, in Miami, Florida, January 28, 1965. 

House Officer Lectures, Massachusetts Eye and Ear Infirmary: 
Electron microscopy of ophthalmic pathology. February 18, 1965. 
Dysthyroid exophthalmos. June 17, 1965. 

Dysthyroid exophthalmos. Bascom Palmer Eye Institute, in Miami, 
Florida, August 5, 1965. 

Dysthyroid myopathy. Department of Ophthalmology, University 
Hospital, in Copenhagen, Denmark, August 21, 1965. 

Postgraduate Course in Ophthalmology, Harvard Medical School: 
Human extraocular muscle. Normal and dysthyroid fine struc¬ 
ture. September 17, 1965. 

Ophthalmic pathology by electron microscopy. December 6, 1965. 

with Kuwabara, T. and Casten, V. G.: The fine structure of dys¬ 
thyroid myopathy. New England Ophthalmological Society, De¬ 
cember 15, 1965. 
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Kupfer, C. 

Intemuclear ophthalmoplegia. The Wilmer Meetings, Johns Hop¬ 
kins Hospital, in Baltimore, Maryland, April 29, 1965. 

Home study course in ocular physiology. American Academy o£ 
Ophthalmology and Otolaryngology, Section on Instruction, in 
Chicago, Illinois, November 14, 1965. 

Studies of transneuronal atrophy in the lateral geniculate nucleus 
of monkey. Massachusetts Institute of Technology, in Cam¬ 
bridge, Massachusetts, November 30, 1965. 

Studies on aqueous outflow. Manhattan Eye, Nose and Throat Hos¬ 
pital, in New York, New York, December 13, 1965. 

Kuwabara, T. 

Postgraduate Course in Ophthalmology, Harvard Medical School: 
Fine structure of the eye. January 4 and 8, 1965. 

Biochemistry of the eye. September 10, 1965. 

Ultrastructure of the eye. September 13 and 17, 1965. 

Ocular pathology by electron microscopy. December 6, 1965. 

Pathogenesis of diabetic retinopathy. New York Academy of Medi¬ 
cine, in New York, New York, February 15, 1965. 

Particle uptake in the ciliary epithelium. Symposium on Advances 
in Ophthalmic Pathology, in Washington, D.C., April 23, 1965. 

Fine structure of the corneal stroma. Second Boston Conference on 
the Cornea, in Andover, Massachusetts, May 7, 1965. 

Acellular change of the retinal vasculature. Symposium on Vascu¬ 
lar Disorders of the Eye, in San Francisco, California, June 4, 
1965. 

Diabetic angiopathy of the retina. Postgraduate Course in Internal 
Medicine, Harvard Medical School, June 17, 1965. 

Vascular changes in experimental diabetic animals. Association for 
Research in Ophthalmology, in New York, New York, June 24, 
1965. 

Fine structure of the retinal synapses. Research Seminar, The Wil¬ 
mer Institute, Johns Hopkins Hospital, in Baltimore, Maryland, 
July 9, 1965. 

Microtubular structure in the retina. VIII International Congress 
of Anatomists, in Wiesbaden, Germany, August 9, 1965. 

Recent advances in ophthalmic pathology. Department of Ophthal¬ 
mology, University Hospital, in Copenhagen, Denmark, August 
16, 1965. 

Microtubules in the retina. New England Ophthalmological So¬ 
ciety, October 20, 1965. 

Retinopathy in experimental diabetes. New England Deaconess 
Hospital, in Boston, Massachusetts, December 4, 1965. 

Leibowitz, H. M. 

Chemotherapeutic immunosuppression of the corneal graft reaction. 
Ocular Microbiology and Immunology Conference, in New Or¬ 
leans, Louisiana, April 6, 1965. 

Suppression of the corneal graft reactions by antimetabolite therapy. 
New England Ophthalmological Society, April 27, 1965. 
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Chemotherapeutic suppression of the immunogenic rejection of cor¬ 
neal transplants. Second Boston Conference on the Cornea, in 
Andover, Massachusetts, May 7, 1965. 

Immune phenomena in the cornea and their suppression with purine 
analogues. Symposium on Suppression of Graft Rejection with 
Emphasis on the Cornea, in Little Rock, Arkansas, November 5, 
1965. 

Ophthalmic immunology. Postgraduate Course in Ophthalmology, 
Harvard Medical School, December 17, 1965. 

Nesburn, A. B. 

House Officer Lectures, Massachusetts Eye and Ear Infirmary: 

Virus infection, antiviral substances and virus vaccines. July 
1965. 

Clinical ocular viral diseases — diagnosis and treatment. July 
1965. 

Reinecke, R. D. 

Low vision aids. Perkins Institute, in Watertown, Massachusetts, 
February 1965. 

with Kuwabara, T. and Freeman, H.: Series of lectures on pathol- 
ogy, physiology and surgery of the retina. House Officer Lectures, 
Massachusetts Eye and Ear Infirmary, March 4-30, 1965. 
Evaluation of programmed course in refraction. New England Oph- 
thalmological Society, March 17, 1965. 
with Freeman, H. and Kuwabara, T.: Lecture series on the retina. 

University of Kansas, in Lawrence, Kansas, April 5-7, 1965. 
Millipore preparations of anterior chamber irrigations. Massachu¬ 
setts Eye and Ear Infirmary Alumni Association, April 26, 1965. 
Latency measurements in programming. National Society for Pro¬ 
grammed Instruction, in Philadelphia, Pennsylvania, May 7, 
1965. 

Refraction “Bounces.” Pennsylvania Academy of Ophthalmology and 
Otolaryngology, in Bedford, Pennsylvania, May 20, 1965. 

House Officer Lectures, Massachusetts Eye and Ear Infirmary: 
Refraction “Bounces.” May 13, 1965. 

Phorias and refractive correction. June 13, 1965. 

Reading adds. July 13, 1965. 

Astigmatism: Diagnosis and therapy. August 17, 1965. 

Strabismus. October 26, 1965. 

Low vision aids. Workshop on Vision, Boston University, June 16, 
1965. 

Programming in ophthalmology. The Second Rochester Conference 
on Self-instruction in Medical Education, in Rochester, New 
York, June 26, 1965. 

Programmed refraction course. The Lancaster Courses in Ophthal¬ 
mology, in Waterville, Maine, July 19, 1965. 

Eye research at the Howe Laboratory. Lions Club, in Taunton, 
Massachusetts, September 29, 1965. 

Postgraduate Course in Ophthalmology, Harvard Medical School: 
Programming and refraction, November 1965. 
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Strabismus and programming, November 1965. 

Clinical strabismus lectures, a series, November 1965. 

Clinical refraction lectures, a series, December 1965. 

Strabismus. Wills Eye Hospital House Officers’ Lecture, in Phila¬ 
delphia, Pennsylvania, October 16, 1965. 

Current research in children’s eye diseases. New England Associa¬ 
tion for Teaching of Visually Handicapped, October 23, 1965. 

Snyder, C. 

Methods useful in the study of the history of ophthalmology. Post¬ 
graduate Course in Ophthalmology, Harvard Medical School, 
January 5 and December 8, 1965. 

Oscar’s father. New England Ophthalmological Society, January 
20, 1965. 

The beginnings of the Massachusetts Eye and Ear Infirmary. Resi¬ 
dents in Ophthalmology, Massachusetts Eye and Ear Infirmary, 
April 15, 1965. 

You and the literature of your specialty. Residents in Otolaryngol¬ 
ogy, Massachusetts Eye and Ear Infirmary, September 25, 1965. 

Spector, A. 

Protein synthesis in the calf lens. Ophthalmology Research Depart¬ 
ment, Columbia University, in New York, New York, May 11, 
1965. 

Lens proteins. Postgraduate Course in Ophthalmology, Harvard 
Medical School, September 9, 1965, 

WORTHEN, D. M. 

with Brubaker, R.: Cryoextraction. Staff Meeting, Ophthalmology, 
Mayo Clinic, in Rochester, Minnesota, August 1965. 

with Brubaker, R.: Cryoextraction. Staff Meeting, Massachusetts 
Eye and Ear Infirmary, September 1965. 

Iris ultrastructure. Postgraduate Course in Ophthalmology, Harvard 
Medical School, September 1965. 

The Howe Laboratory. Hull Lions Club, in Hull, Massachusetts, 
November 1965. 
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FORM OF BEQUEST 


The Howe Laboratory of Ophthalmology is an independent de¬ 
partment of the Harvard Medical School and is jointly supported 
by a restricted endowment of Harvard University and by the 
Massachusetts Eye and Ear Infirmary. 

For the information of those who may wish to contribute to this 
Laboratory, a form of bequest is here set forth: 

I Give and Bequeath to the Howe Laboratory of 

Ophthalmology .... Dollars 

to be Applied to the Uses of Said Laboratory. 

Such bequests are managed by the Treasurer’s Office of Harvard 
University, and the income is accredited to the Laboratory. 





































